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OverviewOverview
Looking at successful local projects: Looking at successful local projects: 

was there a plan involved?   was there a plan involved?   

Virginia TechVirginia Tech’’s Review of Successful       s Review of Successful       
ProjectsProjects

Review of watershed plans by DC Office Review of watershed plans by DC Office 
of EPAof EPA

How can EPA and States promote more How can EPA and States promote more 
successful projects?successful projects?



Towards Understanding New Watershed Towards Understanding New Watershed 
Initiatives  Initiatives  -- Madison Workshop 2000Madison Workshop 2000

External Factors for External Factors for 
Success: Success: (hard to affect (hard to affect 
at first)at first)

Internal Factors:Internal Factors:

Ecological setting and Ecological setting and 
use problemuse problem
Demographics/ SocioDemographics/ Socio--
economicseconomics
Situation historySituation history
Issue salienceIssue salience
Regulatory/ Regulatory/ 
Programmatic contextProgrammatic context

Partnership initiationPartnership initiation
Clarity of purposeClarity of purpose
Organizational processOrganizational process
! Leadership! Leadership
! Staffing ! Staffing (coordinator)(coordinator)

GovtGovt commitmtcommitmt/suppt/suppt..

! Funding! Funding
! Watershed plans! Watershed plans



Watershed Plans Watershed Plans (2000 Madison Report)(2000 Madison Report)

Convergence of opinion that Convergence of opinion that ““watershed watershed 
plans are necessary precedents for plans are necessary precedents for 
successful watershed management, successful watershed management, 
protection, and  restoration protection, and  restoration 
interventions..interventions..””

In a recent study,.. In a recent study,.. ““the use of watershed the use of watershed 
plans was the only factor with a high plans was the only factor with a high 
correlation with potential positive correlation with potential positive 
environmental outcomes.environmental outcomes.”” (Trout Unlimited & (Trout Unlimited & 
Pacific Rivers Council)Pacific Rivers Council)



TMDL Implementation TMDL Implementation ––
Characteristics of Successful Characteristics of Successful 
Projects Projects –– Virginia Tech May 2006Virginia Tech May 2006

MethodMethod
State and EPA Regional TMDL programs State and EPA Regional TMDL programs 
were contacted for successful projectswere contacted for successful projects
Section 319 Success Stories were studiedSection 319 Success Stories were studied
Data level was assessed and documents Data level was assessed and documents 
were reviewedwere reviewed
Factors identified that aided or hindered Factors identified that aided or hindered 
success (including types of plans)success (including types of plans)



Case Study Watersheds (Case Study Watersheds (V.TechV.Tech))

Lake Allegan MILake Allegan MI
AquillaAquilla ReservReserv. TX. TX
Cascade Res. IDCascade Res. ID
Clear Creek TXClear Creek TX
Deep Creek MTDeep Creek MT
Hutton Creek VAHutton Creek VA
Medicine Medicine LdgeLdge. Ck  ID . Ck  ID 
James River MOJames River MO
Nine Eagles Lake IDNine Eagles Lake ID

LwrLwr. Nooksack R. WA . Nooksack R. WA 
NF of S. Branch WVNF of S. Branch WV
Quail Run VAQuail Run VA
Slip Bluff Lake IASlip Bluff Lake IA
S. Platte R.  COS. Platte R.  CO
Swan Lake AKSwan Lake AK
Truckee River NVTruckee River NV
LwrLwr. Yakima R. WA. Yakima R. WA



Factors that influenced successful Factors that influenced successful 
implementation:implementation:

EnhancedEnhanced
ImplementationImplementation

Hindered Hindered 
ImplementationImplementation

Existence of a watershed plan Existence of a watershed plan 
(focused & achievable)(focused & achievable)
Active involvement of Active involvement of 

stakeholdersstakeholders
Coordination of local and state Coordination of local and state 

governmentgovernment
Diversity of approachesDiversity of approaches
Adequate resources for Adequate resources for 

voluntary incentives and voluntary incentives and 
technical assistancetechnical assistance

Lack of resourcesLack of resources
Lack of sufficient data to       Lack of sufficient data to       

characterize pollutant sourcescharacterize pollutant sources
Lack of data to characterize Lack of data to characterize 

WQ improvementWQ improvement
Lack of communication and Lack of communication and 

coordination between agenciescoordination between agencies
Lack of funding particularly Lack of funding particularly 

midmid--project cutsproject cuts



Additional Lessons Learned (VT, 2006)Additional Lessons Learned (VT, 2006)

Developing an implementation plan at the same Developing an implementation plan at the same 
time the TMDL is developed builds on stakeholder time the TMDL is developed builds on stakeholder 
involvement.involvement.
Existence of watershed activist group with strong Existence of watershed activist group with strong 
local citizen base promotes implementationlocal citizen base promotes implementation
Human resources are needed to educate, manage Human resources are needed to educate, manage 
projects, and implement corrective actionprojects, and implement corrective action
Responsible party to execute and track Responsible party to execute and track 
implementation. implementation. 
319 funding was found in most surveyed  319 funding was found in most surveyed  
projects  projects  Yeah! Yeah! 





Samples from watershed plans from around Samples from watershed plans from around 
the country that are addressing the EPA the country that are addressing the EPA 

planning elements for 319 Funding.planning elements for 319 Funding.



DiscussionDiscussion
State coordination approaches? Watershed State coordination approaches? Watershed 
Councils?Councils?

Level of detail needed for watershed Level of detail needed for watershed 
assessment and implementation planning?assessment and implementation planning?

Where are watershed organizations Where are watershed organizations 
getting expertise for assessment and BMP getting expertise for assessment and BMP 
performance estimates?performance estimates?

How can NPS programs assist?How can NPS programs assist?



NINE Elements NINE Elements of watershedof watershed--based based 
nonpointnonpoint source pollution control planssource pollution control plans

A.   Identification of causes and sources, listed waters, A.   Identification of causes and sources, listed waters, 
pollutants, loads by watershed subpollutants, loads by watershed sub--categories,  (crops, categories,  (crops, 
AFOsAFOs, urban, forestry, etc.), urban, forestry, etc.)

B.   Estimate of load reductions by land use (or other) B.   Estimate of load reductions by land use (or other) 
subcategories expected from subcategories expected from BMPsBMPs

C.C. Description of Description of BMPsBMPs, How they are targeted (map , How they are targeted (map 
suggested)suggested)

D.   Estimate of needed technical & financial resources D.   Estimate of needed technical & financial resources 
E.   Information/ Education componentE.   Information/ Education component
F.   Schedule (who does what, when) F.   Schedule (who does what, when) 
G.   Description of  measurable milestones for G.   Description of  measurable milestones for 

implementationimplementation
H.   Criteria to determine if loadings/ targets are being H.   Criteria to determine if loadings/ targets are being 

achievedachieved
I.    Monitoring component for above criteriaI.    Monitoring component for above criteria



Element AElement A: : 
Source ID, Source ID, 

Current LoadingsCurrent Loadings

• Minnesota: 
The South Branch 
Watershed

Category Sub-Category Animal Units Number
Livestock The basin contains Dairy 1757

an estimated 93 Beef 4916
livestock facilities Swine 1737
ranging in size from Sheep 567
1 animal units to Chicken 31
733 animal units Horse 45

Human Rural Population with Inadequate
Wastewater Treatment* 909
Rural Population with Adequate
Wastewater Treatment 271
Municipal Waterwater Treatment
Facilities 1

Wildlife Deer (average 10 per mile) 1218
Other
It was not possible to obtain estimates for other
wildlife. This sub-category was estimated using
an equivalency to deer in the basin.

Pets Dogs and Cats in Urban Areas** 812
Dogs and Cats in Rural Areas*** 618

* 77% non compliant
** 1550 people / 2.5 people/household, 0.58 dogs/household, .73 cats/household
*** 1180 people / 2.5 people/household, 0.58 dogs/household, .73 cats/household

Table 1.1 Inventory of Fecal Coliform Producers in the South Branch TMDL Watershed
Boundaries.shp
Wsdrain
Wscounty
Drainage in watershed.shp
Total.shp
Tmdlstream.shp
Natural drainage in tmdl.shp
River.shp
Lak

e

s in tmdl.shp
target area

Lincoln County Lyon County



Minnesota Minnesota –– SB WatershedSB Watershed
““Bacteria MatrixBacteria Matrix”” Spreadsheet MethodSpreadsheet Method

Category Source Contribution Contribution
Wet Dry

Livestock Overgrazed Pasture near
Streams or Waterways 4% 32%
Feedlots or Stockpiles without
Runoff Controls 18%
Surface Applied Manure*** 63%
Incorporated Manure 13%

Human Failing Septic Systems and
Unsewered Communities 2% 66%

Wildlife Deer 0.3% 3%
Pets Dogs and Cats 0.4%
Total 100.00% 100.00%

Contributions from Point and Non-Point Sources 

All sources reduce equally
RS1 RS1 RS1 RS1 Reduction

Wet Dry Wet Wet Dry Dry GOALS
Sources: [assumed shares] x Concen. x Concen. (1-x)
Overgrazed Pasture 4% 32% 22% 7 20% 6 78%
Feedlots/Stockpiles 18% 63% 22% 31 100% 60 78%
Surface Applied Manure 63% 0% 22% 110 20% 0 78%
Incorporated Manure 13% 0% 22% 22 100% 0 78%
Failing Septic Systems 2% 66% 22% 3 20% 12 78%
Wildlife** 0.3% 3% 100% 2 100% 3 0%
Pets 0.4% 0.0% 22% 1 100% 0 78%

100% 100%

Conc 177 81
goal 180 180
WQG 200 200

Percent Reductions Necessary to Meet TMDL Allocation



Element B:Element B: Load Reduction EstimatesLoad Reduction Estimates

Oklahoma: Ft. Cobb WatershedOklahoma: Ft. Cobb Watershed
–– 70% Phosphorus Reduction Goal70% Phosphorus Reduction Goal
–– SWAT Model Scenario AnalysisSWAT Model Scenario Analysis

PracticePractice Resulting  P Resulting  P 
Load Load 

ReductionReduction
NoNo--Till wheat and other cropsTill wheat and other crops 34 %34 %
Convert 20%  worst cultivated land to pastureConvert 20%  worst cultivated land to pasture 25 %25 %
Riparian Buffer in 100% of the watershedRiparian Buffer in 100% of the watershed 50 %50 %
Nutrient Management Plan for all producersNutrient Management Plan for all producers 35 %35 %
Grade Stabilization Structures for erosionGrade Stabilization Structures for erosion UnknownUnknown
Total Reduction RateTotal Reduction Rate 84 %84 %



Option #3Option #3: Lower investment, same reductions: Lower investment, same reductions

Option 2:    PracticeOption 2:    Practice Resulting  P Load Resulting  P Load 
ReductionReduction

60% No60% No--Till wheat and other cropsTill wheat and other crops 20 %20 %
Convert 15%  worst cultivated land to pastureConvert 15%  worst cultivated land to pasture 18 %18 %
Riparian Buffer in 75% of the watershedRiparian Buffer in 75% of the watershed 40 %40 %
Nutrient Management Plan for 70% producersNutrient Management Plan for 70% producers 24 %24 %
Grade Stabilization Structures for erosionGrade Stabilization Structures for erosion UnknownUnknown
Total Reduction RateTotal Reduction Rate 70 %70 %

Option 3:   PracticeOption 3:   Practice Resulting  P Load Resulting  P Load 
ReductionReduction

50%  No50%  No--Till wheat and other cropsTill wheat and other crops 17 %17 %
Convert 20%  worst cultivated land to pastureConvert 20%  worst cultivated land to pasture 25 %25 %
Riparian Buffer in 60% of the watershedRiparian Buffer in 60% of the watershed 30 %30 %
Nutrient Management Plan for 90% of producersNutrient Management Plan for 90% of producers 32 %32 %
Grade Stabilization Structures for erosionGrade Stabilization Structures for erosion UnknownUnknown
Total Reduction RateTotal Reduction Rate 70 %70 %



Fort Cobb -
priority areas 

for 
phosphorus 

management 
based on 

SWAT 
modeling



Element B: Element B: Load Reduction EstimatesLoad Reduction Estimates
Tennessee Tennessee –– Crab Orchard CreekCrab Orchard Creek
–– Acid Mine Drainage     Acid Mine Drainage     --Spreadsheet ModelSpreadsheet Model



Spreadsheet Method ExampleSpreadsheet Method Example



Element C:Element C: NPS Management MeasuresNPS Management Measures
Maryland Maryland –– Corsica River WatershedCorsica River Watershed



Conservation Easements
Vegetated Buffers

•100 acres
• $170/acre for 15 years

•9,188.46 lbs/acre of N
• 792.40 lbs/acre of P

Nutrient Management
50 Acres Volun. 
Demonstration

• 5 Farmette Conversion 
Projects 

• $25,000 each   
• 14% Nutrient Reduction

Oyster Bed Re-Population



Element D: Element D: Technical & Financial AssistanceTechnical & Financial Assistance
Oklahoma Oklahoma –– Ft. Cobb Watershed ImplementationFt. Cobb Watershed Implementation



Element D: Element D: Technical & Financial AssistanceTechnical & Financial Assistance

Oklahoma Oklahoma –– Ft. Cobb Watershed Technical SupportFt. Cobb Watershed Technical Support



Element D: Element D: Technical & Financial Technical & Financial 
AssistanceAssistance

Michigan Michigan –– Millers Creek Millers Creek 
Watershed MonitoringWatershed Monitoring



Element F: Element F: ScheduleSchedule
Texas Texas –– AquillaAquilla Reservoir WatershedReservoir Watershed



Element F: Element F: ScheduleSchedule
West Virginia West Virginia –– DeckersDeckers Creek WatershedCreek Watershed



Element G: Element G: MilestonesMilestones
West Virginia West Virginia –– DeckersDeckers Creek Creek 
WatershedWatershed



Element H: Element H: 
Evaluation Evaluation 
CriteriaCriteria

Texas Texas –– AquillaAquilla Reservoir Reservoir 
Adaptive Management Adaptive Management 
SchemeScheme

If, not 
attaining 
targets after 
phase 4, then 
product 
registration 
will be 
cancelled!



Element I: Element I: MonitoringMonitoring
Minnesota Minnesota –– South Branch WatershedSouth Branch Watershed

S am pling  S chedule   2006-2010
     S am ple  S eries

W eek S tarting T rib T rib E vent
M o nd ay 100 101 300

S no w  M elt 1 1
*no te : try to

Ap r-7 1 co llec t 6  s to rm
Ap r-14 events
Ap r-21 1 1
Ap r-28

M ay-5 1
M ay-12
M ay-19 1 1
M ay-26

Jun-2 1
June-9
Jun-16 1 1
Jun-23
Jun-30 1



Element I: Element I: MonitoringMonitoring
ArkansasArkansas –– Upper White River WatershedUpper White River Watershed



http://http://resources.ca.gov/watershedtaskforce/lessons.pdfresources.ca.gov/watershedtaskforce/lessons.pdf

Stuart LehmanStuart Lehman
U.S. EPAU.S. EPA
lehman.stuart@epa.govlehman.stuart@epa.gov
202 566202 566--12051205

More lessons learned:

mailto:lehman.stuart@epa.gov


State Perspectives on Water State Perspectives on Water 
Quality RestorationQuality Restoration

Plenary SessionPlenary Session

––Ann ButlerAnn Butler, Washington Department , Washington Department 
of Ecology of Ecology 

Restoring Water Quality in Several Restoring Water Quality in Several 
Washington WatershedsWashington Watersheds

––Rich GannonRich Gannon, North Carolina Division , North Carolina Division 
of Water Qualityof Water Quality

The Tar The Tar –– Pamlico Nutrient StrategyPamlico Nutrient Strategy



Quantifying Problems & SolutionsQuantifying Problems & Solutions
Plenary SessionPlenary Session

Barry Evans, Penn State UniversityBarry Evans, Penn State University
Using Using AvGWLFAvGWLF at the State and Regional at the State and Regional 
Level Level 

–– 45 Minutes45 Minutes

Cross Programmatic IssuesCross Programmatic Issues
Kathy Hernandez Kathy Hernandez –– Region 8 Region 8 –– OSWEROSWER
Mike Mike HaireHaire –– DC Watershed BranchDC Watershed Branch

–– 15 Minutes15 Minutes
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